Silent otitis media is a progressive otogenic disease. Intracranial manifestations ofthis complication are limited; the most common is meningitis. We report a case of meningitis and pneumocephalu s as a complication of silent otitis media. To the best ofour knowledge, this is the first repo rted case ofpneumocephalus as a complication of silent otitis media.
Introduction
Although the rate of intra crani al infections related to middl e ear diseases is only 0.5 to 4%, the mortalit y related to these infec tions ranges between 10 and 25%.' Amo ng the complications of middle ear disease are masked mastoiditi s? and silent otitis media.' Silent otitis medi a was first described in 1980 by Paparella et al, who coin ed the term to describe infection and inflamm ation that per sists in the mastoid and the middle ear behind the normal tymp anic membrane.' Masked mastoiditis is con side red to be a compo nent of silent otitis media.
Silent otitis med ia is the result of a pathologic process that is distin ct from the process that ca uses secretory otitis media. In fact, silent otitis medi a migh t repr esen t a transition phase between secretory otitis media and chro nic otitis media.' Patient s with chronic otitis medi a usuall y have a history of tymp anic memb rane perforation and otorrhea, while those with secretory otitis medi a exhibit effusi on and relat ed findings .'
Silent otitis medi a is actually a composite of various type s of otitis med ia. ' of silent otitis medi a, (3) the sequelae of silent otitis media, and (4) chronic silent otiti s media .r-' The most apparent patholo gic chara cteristics of chronic silent otitis medi a are the pre senc e of widespre ad granulation tissue in the middl e ear and mastoid cavity and the presence of congen ital or primary chole steatoma. Several reports of the coexistence of residual mesenchymal tissue and chronic middle ear inflammation in childhood have been published.P " but the presence of mesenchymal tissue in the pathogenesis of silent otitis media is still debatable.
In this article, we report a case of meningitis and pneumoceph alu s as a complication of silent otitis media. To our knowled ge, pneum ocephalus as a complication of silent otitis media has not been previ ously reported in the literature.
Case report
A 67-year-old man came to our institution with a 3-week history of vag ue ear pain . He also com plaine d of severe headache, high fever, and a worsening of his general health over the previous 2 days. Find ings on a physical exa mination perfo rm ed by another otorhino lary ngolog ist were normal except for neck stiffness . Th e patient was admitted to our hospital with a pre sumptive diagnosis of menin giti s. Lumbar puncture revealed purulent meningitis.
Compu ted tomography (CT) showed a loss of aeration in the mastoid cells on the left (figure 1). The mesotympanum was normal. Soft tissue was see n around the mastoid ce lls and ossi cles. A bony defect was seen in the presinusoidal region near the posterior fossa (figure 2). Intr acranial air was see n in the per imesenceph alic cistern adjace nt to the tent orium ( tympanic membranes were not normal-specifically, they were slightly thickened. The left mastoid process was tender to the touch. Audiometry demonstrated normal hearing in the right ear and a moderate mixed type of hearing loss in the left ear (55/30 dB). There was no otorrhea, rhinorrhea, previous surgery, or head trauma in the patient's history.
Based on the results of the physical examination and CT findings , a diagnosis of silent otitis media was established. Antibiotic therapy was started with metronidazole and ceftriaxone, but the patient's fever did not subside and his general health did not improve. Therefore, we performed a simple left mastoidectomy and exploratory tympanotomy. Intraoperatively, we noted that granulation tissue had filled the mastoid cells and surrounded the ossicles . Diffuse mucosal hypertrophy and inflammation were observed in the presinusoidal cells and in the cells on the dural plate of the posterior fossa. These tissues were removed. The patient improved dramatically on the second postoperative day, and 1 week after surgery, he was discharged. At the 18-month follow-up, he was doing well and exhibited no symptoms.
Discussion
Since the introduction of penicillin and sulfonamides in the 1930s, there has been a significant reduction in the incidence of both the complications of acute otitis media and the number of required mastoidectomies. 9 Mawson in 1963 10 and Goodhill in 1979 11 reported that the use of antibiotics had resulted in a change in the complications of acute otitis media, one of which was the emergence of a new complication sequence. A new concept of masked (dormant, latent) mastoiditis, which was characterized by the presence of osteitis and granulation tissue in a patient with a normal-appearing intact tympanic membrane, was introduced. When antibiotic treatment in such cases is inadequate, ineffective, or inappropriate, the patient's clinical status improves, but the bacteria are not eradicated. This leads to certain histopathologic changes in the mastoid mucosa, including inflammatory reactions , the for- acco unt for the intracranial air, the production of gas by rare anaerobic bacteri a might also expl ain the presence of pneumocephalus. In our patient, pneumocephalus occurred via the transmastoid route, a finding that has not been described in silent otitis media. The treatment of pneumoce phalus depends on the underlying etiology .
The possibility of silent otiti s media should be borne in mind when evaluating any patient with a normal or mildl y path ologic tympanic membrane who has a history of malaise, vague ear pain, hearing loss, and facial palsy or otogenic intracranial complications. Pneumocephalus should be kept in mind as one of the intracranial compli cations of silent otit is media. CT should be considered for early diagnosis and prevention ofi ife-threatening intracranial complications . figure 4) . Th e granulation tissue and osteitis lead to a reduction in the concen tratio n of antibiotics in local tissue and eventually to a decrease in their efficacy. The reduction in the vascularization of the mastoid muco sa in turn causes an increase in the formation of granulation tissue , which fills the mastoid cells."
Silent otit is media generally occurs with complication s or sequelae, including meningitis (the most common complication ), vague ear pain and headache, a feeling of full ness, conductive or sensorineura l hearing loss, anxiety, acute attacks of otitis medi a, labyrinthine fistula, endolymphatic hydrops, etc . Intracranial complications are quite dram atic. To our know ledge , pneumoc ephalu s has not pre viously been reported as a complication of silent otit is media. Intracranial dehiscence of otoge nic origin leads to chronic erosion and thrombophlebitis or periphlebitis.
Holt and Gates described nine patients with masked mastoiditi s.' Th eir initial symptoms were all vague and not classic. In seven of these patients, the intracranial complications of meningitis, fac ial paralysis, brain abscess, and papilledema were present on admiss ion. The other two patients had unsuspected epidural abscess .
Mart in-Hirsch et al described a case of latent masto iditis associated with Pott ' s puffy tumor." Two reports of bilateral facia l palsy as a complication of bilateral masked mastoiditis have been publi shed .13.14 Otogenic pneumoceph alus is not altogether rare . In a series of 59 patients, Andr ews and Canalis reported trauma as a cause of pneumoceph alus in 36%, otitis medi a in 31%, otic surgery in 3 1%, and congenital defects in 2%. 15 The pathoge nesis of otogenic pneumocephalus may involve the intracranial collection of gas secondary to the spread of otitis media caused by rare gas-producing anaerobic bacteria in addition to "Coke-bottle" and "ball-valve" effects." :" Th ese effec ts may be caused by unkn own mechanisms in the ear. Although the small bony defect seen near the posterior foss a dur a in our patient might
